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Abstract: Combining the electroencephalogram, eye tracking, and subjective questionnaire
survey methods, how social embodied agent type and manifestation could affect the
neurophysiological and psychological responses of users, and then affect agent acceptance was
explored. The results indicated that users feel more unfamiliar with agents with animal
appearance, which drive unconscious perceptual processing and encoding, and take up more
attention resources. Users perceive agents with human appearance to be more independently
conscious than agents with animal appearance. Agents with animal appearance and agents
manifested with real human or animal appearances are more attractive or complicated to users,
which require users to invest more attention resources. Agents with real female appearance arouse
the highest agent’s likeability due to their resemblance to users’ own images, while agents with
real pet dog appearance evoke the lowest agent’ s likeability. User acceptance of agents with real
female appearance is the highest, followed by agents with cartoon female appearance and cartoon
pet dog appearance, while agents with real pet dog appearance is the lowest. The research results
provide guidance for the design of social embodied agents as virtual social companions.

Key words: social embodied agent; agent type; manifestation; agent acceptance; virtual social
companion; EEG (electroencephalogram) ; eye-tracking
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Fig. 1 Experimental flow chart of social embodied agents’ appearance evaluation
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Table 1 Mean and standard deviation of EEG rhythm power dB
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AT DX A 46 X 0. 035 0.010 0.029 0.017 0.010 0. 004
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- T T~ X R X 0.032 0. 006 0.028 0.014 0.028 0.014
HEYIM .
7 XA i 46 X 0.034 0.010 0.028 0.013 0. 009 0. 003
e TR Tl X AL X 0. 035 0.010 0. 029 0.015 0.029 0.015
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Fig.2 Heat maps of social embodied agent appearance
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Table 2 Mean and standard deviation of eye—tracking metrics in different AOls

fesmk EUTE IR ] /s R ] /s TR EUA ST ] /s
¥ bR ¥l bR 22 ¥IH brifE 2 ¥ brifE2E

JEHR 0.123 5. 876 0.1186 4.794  520.468 239.563  0.011 0. 535

H AN lIx3i 9.347 6.437 8. 740 4.035 678.451  340.133 0.013 0. 699
LN 653933 437866 596307 206 382 92.112  21.911 0.184 5.101

JEH 0. 104 7.181 0. 129 8.963  403.509 215.528  0.944 0. 627

R AR it 8.210 6. 026 7.783 2.107  560.664 234.184  0.012 0. 540
EEZUN 576 831 370173 642263 204014 90. 677 19.298  0.198 4.901

=5 0.142 0. 127 0.133 9.031 514.161  381.427  0.010 0.713

HLIEYI HR i 0.125 0.117 0.110 5.241 535.185 317.083  0.013 0.974
ik 869753 361322 940822 321037 130.767  31.535  0.274 7.737

fEH 9.729 6.561 9.195 4.434  324.074 247.134  0.734 0.610

RiEEYA IR 8. 166 6.611 8. 088 3. 848 354.938  234.102 0.776 0. 554
ELVN 771049 360530 807266 291330  110.404  38.299  0.234 7.987

X A B, AR R R Y N B
[F(1,26)=46.175,p<0.001,7,’=0.640 ] , 54251
FRERBES I 51 4T £ R FE LR . R BB 2N
E5 i E [ F(1,26)=6.563,p=0.017,7,>=0.202],
FLIE AR L R 3 T G A 5 ] 5 22 A R
B R 3 Y 28 B AR B 5 [ F(1,26)=7.807,
p=0.010,7,>=0.231 . fCFH IS T () ] PRSI 53 Hr &%
SRR BV ER R R ERTFEANLE
(p<0.001) , 1fij - 38 % ¥ M b 35 K T 38 2 1
(p=0.004). & PUIE 2 114 a7 BR800 3 A 4l SR R 0T,
BN PEACER A AR B sl Lo VAR T
F 225 (p=0.699) , M E WM & KT RiEEY
¥ (p=0.006).

SRS (] 7 A3 AT 45 SR W AR A Y
R 25 [ F(1,26)=78.329,p<0.001,1,=0.751],
B2 R He 2 AR BRI 5 | K A R
PUEF ] FRIE A F2800 B % [F(1,26)=4.620,
p=0.041,7,’=0.151 ], L 5 CHL I ) 22 BN b
#[F(1,26)=12.652,p=0.001,7,’=0.327 | fRH
TP FRT BN 43 BT 285 SR W], ELRE A A S A
i ] 4 3 R F B (p<0.001) , i < 3 58 ) )
KT Rl L (p=0.005) . F BUIE 20 4 7y Bk
I 3 B 4 SR 2 B, R M B T LS [R]
FHERTFEANLE(p=0.023) , i BB WM B E KT
RIEEY (p=0.004).
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AN TR) 52 56 04 L R 04 3 O F 7 359 (R AR

WEZEUNZR 3 TR AR BEANIE A1 ) 5 2 iy 22
AR I ACHR A F 0 [ F(1,29)=
7.543,p=0.010,7,2=0.206 | , \ #1270 L1 54 200
FRBRSMAE G P P43 B . R BE 20 00 A
B#E[F(1,29)=3.109, p=0.088,7,=0.097 ] , H: 5
BRI 22 BN 83 [ F(1,29)=29.356,
p<0.001,7,=0.503 ]. XIS Y f) i HARL 7B 45
R, B LS BN ULE A KT E
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& 225 (p=0.550) . F B X 14 17 AR 43 B 245
T, E AR IR AN LIS A 3 K TR
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Table 3 Mean and standard deviation of subjective
evaluation on different agent types
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e
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REEYA 1,033

1.009 2.133 1.218 1.844 1.625
1.311 1.422 1.027 1.575 1.033 1.584
0.622 1.951 0.833 1.796 0.489 1.937

1.662 1.073 1.666 0.922 1.726

PERGTFREBE M 4 R R W] AR ALY 32
AR B[ F(1,29)=2.478,p=0.126,71,°=0.079 ],
I F800 8.3 [ F(1,29)=4.367,p=0.046,
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n,/=0.131], H H 5 CHL S AL Y 22 B AL 2 3%
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RN S AT 45 AR WY, BN A PR A Ja B f) 3
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FRBRHE 32 0 o A 4l R 3R AR T ) 3=
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p=0.415,7,=0.023 ], M H 5 LB AU ) 52 H 800
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S B ] KON S Ml SRR B B Lk AR R
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SRR R AN E T B RER B R A
FE NP2 RUAR RS e TR R 0 5 AR , 1X AT
AEJE Hh T oxk 3l 28 B A PR3 SR AR R 5l
T IR R A BN i, O o5 T 2 AR
pakisl @

ARSI R B 20 i 400 DX A X 0 19
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1 M e BB B9 4T S B R IR A7 A
BNy PN LR RE e 3 SV R L D DA
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ASEASEE I RS R AT E S Db O RN CI B3Il
ARG TR 22 50 AN 0.3, LN PR A Qi e
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